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O Now llsthed of Evaluating th: Hate of Growth of T3 Toeilld, .
Aden Bokierikunst ond Trofil Savlra ‘
Polsld Tygodnik Iclorskl 7, 817-0G20(1952)

Wnen TB bacilli were cultivatzd on the swrfzce of liquid medis, the
amount of their prowth was determincd by wcighing the dessicated moxdbraone
waieh had yrovn on the surface of the mediun and wos then removed from tire
to time. It wa3 an inaccurate metihed, boceuse it was not possible to wzs
2 strictly defined inoculum, and the dagrie of growth in different tubes
was not alvays the samre  This queszilon become technicslly simpler, when
it was established that a culture of the bacilldi could be obizined under
the surface of the liquid nediz, by usinz 25 inoculum the hemgtogenic
erulsion of the bacilli. Youmens (L) availed limself of this discovery
in order to determire the regular cycle of develepment of tho cullwe,
tha derree of growth and the lifetime of one generation, by mariding the
amcunt of nitrogen in the bacilli, This system, howsver, was too cchie
plicated in defining the influence of different physical and chemeial
factors on the bacilli,

The evaluztion of the rate of growth alone has latelv gained grecater i
importance, seeing that tuberculosiatic corbinations are being sought,
and 1t therefore becume necessary to find a method which could, with suffics
ient objectivity, define not only the ection checkirg the growth of the
bacilli, but also the action reducing the rate of their multiplication,
8 Accordingly, Youmans (2) gave up his first method and suggested in 1949
a new mothod of caleulating the rate of growth of the bacilli, He assumzs -

* that the rate of growth does not depend on the amount (strength) of inoc-
ulun (substance used in inoculation), and that in liquid cuvltures the growth
is observed for the first time, when a certain definite number of cells

- of the bacillus appear. The greater the incculum, tho sooner .one can
 obgserve the growth, This correlation between the time at the lapse of
which the growth is noticed and the amount of incculum, has been used by
the author to evaluate the speed of the growth. This mathod, much simpler
than the former ones, has been recognized by the American Trudeau Society(3).

" Apart from this method, there also exists enother one: it is based on tue
examination of the degree of turbidity (muddiness) ef the liquid medium B | ;

. in the course of the growth of the bacilli, by means of a photoelectrie L :

. nephelometer (L)e In following this method it is necessary to use the |
medium of Dubos, in order to obtain a ‘steady and even turbidity of the
medium, The disseminating agent "Tween 80", which is a component part
of the medium, is not neutral to the bacilli, especially in view of its
other constituents, such as the antibiotics (5). Besides, in this mothed
the use of a very expensive implement is required. »
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We have tried to apply the second Youmans method in our laboratory
and we have established that it is difficult to determine tho time &t which
"the growth of the bacilli is observed for the first time. Youmans, in ' ‘
describing his method, also stresses this difficulty., Our experiments ) [
have shown that this is an obatacle, hindering the roproduction of indi ‘ e
vidual experiments, :
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The obiect of our work was to devise a method which srould pernit te
evalua ‘“speed of growth of the bacilli, by growing cultures on,glass
alide.(} record the resvlts of this preliminary research.

riment1.

Some sputum containing the bacilli was rubbed onto the glass, dried,
{or desiccated), treated with &7 sulphuric acid for 2 minuter, thin rinsc
twice in distilled water. The glasses then were placed in 15 test {ubes
(2 glasses in each), containing a medium with 6 units/nl of perdeillin,
It i8 the msdium of Sauton, changed by us (i.e. Eckierkunst and collabo-

_ rators). Here is the composition of the mediums hydrolysate of casein 2.0 g,

szparagin 5,0 g, monopotassium phosphate 5.0 g, forro-ammonizcal eitrats
0.05 g, eitric acid 1.5 g, magnesium sulfate 0.5 g, potassium sulfate 0.5 g,
glycerol 15 g, distilled water 1000 g. pH is raised to 7 by means of sodium
hydroxide, The medium is poured in%o the test tubes, 6 ml into eachj after
sterilisation the yolk of hen's egg (c.l ml) is added to it, as well as an

appropriate amount of penicillin,

The tubes with glesses in t hem were placed in the incubator, and the
glasses were taken out every 8 hours. After the staining of the preparation
by the 2iehl-Neslsen method, the bacilli were counted in order to estzblish
their averasge pumber in a ®unit®, e call unit every group of the bacilli;
it may consist of 1,2,3,h, and more cells. We also noted the sverage nune
ter of the bacilli in the sputum, before preparing the culturec. The records

~ of this experiment are shown in table l. Tho results of the first experi-

ments are given in tadls 2,

-On the folloﬂng day we ‘repeat‘ad the experiment with the sputun of
the same patient, which was kept in the icebox. The results are shown in
tadle 3.

A similar experiment has been performed with ths fresh sputum of the
same patient, obtained 3 days laler. The result of the experiment is shown

.4in table 4, Considering that the glasses were taken out cvery 8 hours, we

could fairly accurately reproduce the process of development of the culture,
in proportion to the multiplication of the bacllli. We have ascertained
that the dacilli do not multiply for about 32 hours, and that after that

‘period a slow multiplication takes place, before the growth enters its lopae

rithmic phase, The interdspendence between the duration of the growth and
the number of the bacilli is shown in figure 1. The lattcr shows the results
of three experiments, made at different times with the sputum of the same
patient. :

We see from table 5, that the gensration time after 72 hours of cule

* tivation is, on the whole, longer than the time counted after L or 5 days,
 This may be due to the fact that we then still have to deal with the pre-

stage of logarithmic growth, when the growth rate has not yet
resched its peak, We estimate the time of duration of one gensration,

RS T el

5

USSR

g

S

\
¢
i
4
M
4
i
3




P et R R ¢ ot TR ' ’

etszs e o R R AR S M TR R A e

by checking the averags number of tre bacilii before the proparcilicn of
the owlture or after 2l hours, and the averase number of the bacilli in
atunit® after L or 5 days of culture., Ws use here the following forrulass

2
ne lﬂbﬁzﬁ g-,,__t.
2 n

b ~ average number of bacilli in a Munit® after a fixed tima of culture

& = averags number of bacilli in a "unit" before the preparation of culture
or after 2l hours

n - nunber of generations, grown within time t

t « time of incubation

g - duration of one generation

We have established that it is better to count the everase numbder of
the becilli in a "unit® after 2l hours, because during thctperiod the more
photic elements of the sputum undergo dissolution (lysis) under the zction
of the enzymes contained therain, It is also easicr to count the bacilli
after L days, because then they are fewer in cingle groups. Towrify this

- result as well as to check whether the generation time of the bacilli of

the same person was the same, his sputum was taken a second time (9.X),
and simltaneously five series of the same experiment were set up. In
order to obtain the average, the glasses wore taken out after 2 hours

- and after 96 hours, The result of this experiment is shown in tadble 6.

We have thus ascertained that it is possible to evaluate the length
of time of ons generation and that this time, in case of one patient, does
not change, at least not within the period of our investigation (i.e, from
7.1 X to 9.X). That period amounts to 24.5 hours with a probable error of
t 0,22,

There is a certain difficulty in counting the bacilli., They sometimes
cling together closely and sorstimes are scatiered disorderly, so that it
is difficult to count them, In order to see in how fer it affects the reckone

 ing, observed by us, we have set side by side the results ol counting of the

sams preparation by three members of our staff,
As we have already mentioned, this research is preliminary. Many other
methodical questions suggest themselves, and the object of our work is to

£ind their solution. Our further investigation aims at the application of
our system in bacteriology and the antibiosis of the bacillus of TB,
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